propriate. In our continued efforts to identify sources of human contact with this organism, studies are currently in progress to determine if M. paratuberculosis exists within pasteurized retail dairy products. An 8-year-old intact male llama weighing 136 kg was renal recumbency and could not be stimulated to rise. Rectal ferred to the Auburn University Large Animal Clinic with a temperature was 103 F, heart rate was 60 beats per minute, history of recumbency following an episode of heatstroke 2 and respiratory rate was 40 breaths per minute. Crackling, weeks earlier. The llama had previously been treated with wheezing, and expiratory grunting were heard on auscultation intramuscular injections of broad spectrum antibiotics, corof the dorsal lung fields. Percussion revealed consolidation ticosteriods, and vitamin E/selenium. The llama was in sterof the ventral portions of the lung lobes.
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The aminotransferase (5,000 IU/liter). 6 Azotemia was present (blood urea nitrogen = 55 mg/dl; creatinine = 3.8 mg/dl), and creatine kinase was elevated (767 IU/liter). Metabolic acidosis (Tco, = 18.2 mmol/liter), hyponatremia (131 mmol/ liter), and hypokalemia (2.5 mmol/liter) were present. The llama was treated with intravenous ceftiofur a (2 mg/kg 3 times daily), alkalinizing fluids supplemented with potassium, and dextrose.
After 48 hours of treatment, the llama developed severe dyspnea and cyanosis and was euthanized. The thorax contained over 100 ml of cloudy gray exudate. The right and left cranial lobes and the cranial portions of the caudal lobes of the lung were consolidated and congested. These areas contained multiple small coalescing foci of necrosis 1-3 cm in diameter (Fig. 1) . The necrotic foci were slightly to moderately firm and contained gray to yellow necrotic debris. A small amount of mucopurulent material oozed from cut bronchi and bronchioles. The pericardial sac was distended with 150 ml of cloudy exudate and strands of fibrin. Delicate fibrin strands also covered the epicardium. The ventral aspect of the liver contained a white to yellow, firm, gritty mass 1.5x 2-x 3-cm in size, which was encapsulated and contained caseous material. Multiple small erosive foci were scattered on the congested mucosa of the glandular stomach (third compartment). Two round, centrally depressed ulcers 1-1.5 cm in diameter, surrounded by irregular red borders, were present in the mucosa of the second compartment of the stomach.
Microscopically, the lung contained multiple small, randomly scattered coalescing pyogranulomas filled with cellular debris, macrophages, and neutrophils and surrounded by a few multinucleated giant cells (Fig. 2) . Numerous gram-positive, branching, filamentous bacteria ≤ 1 µm in diameter were present in the pyogranulomas. The visceral pleura of the lung was slightly thickened by fibrinoserous material and a few neutrophils and macrophages. The epithelium of the bronchi and bronchioles was focally necrotic and covered with mucopurulent material. In 1 bronchiole, there were also numerous septate, dichotomously branched, parallel-contoured 3-6-µm diameter fungal hyphae consistent with Aspergillus spp. 1, 4 The liver contained a large caseous granuloma composed of cellular debris, degenerate neutrophils, and mineralized material and surrounded by layers of fibrous tissue. Megakaryocytes were occasionally present in the sinusoids of the liver. The mucosa of the glandular stomach (third compartment) contained multifocal superficial erosions. Two transmural ulcers were in the wall of the second compartment. The mucosa, submucosa, tunica muscularis, and serosa were necrotic and thickened by marked accumulation of cellular debris and neutrophils. The arterioles and venules in the submucosa and tunica muscularis were necrotic and contained multiple small thrombi. Numerous 5-20-µm irregularly contoured, haphazardly oriented, and randomly branching infrequently septated hyphae most consistent with Zygomycetes 4 were present in the affected tissues. Nocardia asteroides was recovered from the lung, and As- pergillus spp. was cultured from the bronchioles. Identification of Nocardia asteroides was confirmed by the National Veterinary Services Laboratories, Ames, Iowa.
Nocardia are soil saprophytic, slowly growing, gram-positive, variably acid-fast, branching, filamentous bacteria. 3 The organisms are worldwide in distribution and are present commonly in soil and in most environments. Nocardia are considered opportunistic pathogens and infect most animals, including humans, dogs, cats, cattle, horses 2 sheep, goats, swine, rabbits, birds, fish, nondomestic ruminants, 1 carnivores, koalas, 10 nonhuman primates, and marine mammals. Dogs appear to be most often affected. 3 Nocardia belong to the family Actinomycetaceae. Nocardia asteroides, N. brasiliensis, and N. caviae are the 3 species of Nocardia most commonly reported as opportunistic pathogens. Of these, N. asteroides is the most common species. Nocardia infections most commonly cause chronic pyogranulomas in skin or lung but may also cause systemic infections spreading to heart, liver, spleen, kidney, adrenal gland, peritoneum, brain, and other organs. Less frequently, N. asteroides causes granulomatous mastitis in cattle, and N. farcinica causes bovine farcy.
In recent years, nocardiosis has been closely associated with immunosuppressed hosts. Cell-mediated immunity plays an important role in the host's defense against nocardial infections. 8 Immunosuppression due to HIV infection, 7,8 immunosuppressive therapy of rheumatoid 5 and pemphigus diseases, 9 or anti-graft-rejection therapy may increase susceptibility to Nocardia infection in human beings.
In addition, prolonged antibiotic administration may cause inhibition of normal flora in the respiratory and gastrointestinal tracts, increasing the likelihood of infection by opportunistic organisms such as Nocardia and pathogenic fungi. In this case, the llama had received prolonged treatment with broad spectrum antibiotics and corticosteroids, which may have increased the animal's susceptibility to infection with Nocardia and pathogenic fungi.
The pathologic findings in the lung, liver, and stomach are consistent with Nocardia asteroides and mycotic infections potentiated by prolonged treatment with antibiotics and corticosteroids. Previous heatstroke and prolonged recumbency may have also contributed to the Nocardia and mycotic infections.
Hepatoblastoma in an equine fetus

Suzanne M. Neu
Primary liver tumors in horses are uncommon. 7, 11, 14, 16, 17 Most reported cases have been cholangiocarcinomas of aged horses. 7,1l Hepatocellular carcinoma has been described in 3 young horses, 7,8,16 and a mixed hamartoma has been reported in the liver of an equine fetus. 17 Recently, an hepatoblastoma was reported in a 3-year-old gelding. 14 In this report, the gross and light microscopic features of hepatoblastoma in a stillborn equine fetus are described.
A male Thoroughbred fetus was submitted to the University of Kentucky Livestock Disease Diagnostic Center for postmortem examination. The animal had been born dead at term. Attempts to obtain additional history were unsuccessful.
Gross examination of the fetus at necropsy revealed no remarkable external lesions. There were no congenital abnormalities other than the tumor described here. The lungs were nonaerated.
The liver contained numerous light tan masses, the largest of which was 14 x 15 cm and located in the left lobe. Smaller individual and coalescing masses from 1 x 3 cm to 6 x 8 cm were distributed randomly throughout the hepatic parenchyma. Several of the larger masses bulged from the capsular surface of the liver. The masses were roughly spherical with irregular borders and were sharply demarcated from the adjacent liver. On cross section, the larger masses were lobulated. Most of the masses had necrotic centers. One mass had invaded the caudal vena cava, nearly occluding its lumen. The tumors were slightly softer in consistency than normal liver.
The remainder of the liver had a prominent reticular pattern. Most of the parenchyma was dark reddish-brown with ' localized areas of bright yellow and pale tan discoloration.
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The tracheobronchial lymph node was enlarged and filled with creamy exudate.
Samples of liver, tracheobronchial lymph node, heart, brain, spleen, thyroid gland, thymus, adrenal gland, stomach, kidney, lung, trachea, esophagus, intestine, placenta, and numerous neoplastic masses were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 µm, and stained with hematoxylin and eosin (HE).
Microscopic examination revealed multiple unencapsulated neoplastic masses in the hepatic parenchyma. The masses had well-defined borders that often compressed the adjacent hepatic cords. The tumors were composed of 2 distinct types of epithelial cells. One population of cells formed cords, usually 2 cell layers thick (Fig. 1 ). The 2 cell layers comprising the cords were often separated by slit-like spaces resembling sinusoids. The cells were similar to but smaller than normal hepatocytes. The cytoplasm was eosinophilic and finely granular, with definite cell borders, and the nuclei were small and round to oval. Most nuclei had 1 or 2 small but distinct nucleoli, and the nuclear chromatin had fine granules. Mitotic figures were rare. These cells were similar to the "fetal-type" cells described by others. 6 In some areas of the tumor, these cells merged with solid nests of similar cells with clear cytoplasm.
The epithelial cords surrounded groups of cells belonging to a second cell population (Fig. 1) . These cells exhibited a marked lack of cohesion and were less differentiated than the fetal-type cells. Cells were sometimes polygonal but usually lacked definite borders. The cytoplasm was scanty and basophilic, with a high nucleocytoplasmic ratio. Nuclei were larger than those of normal hepatocytes, were pleomorphic, and had prominent single nucleoli. Nuclear chromatin was coarsely clumped. Mitotic figures were numerous (33/10 highpower fields) and occasionally abnormal. These cells were similar to the "embryonal-type" cells described by others 6 and comprised > 50% of the tumor. The stroma of the tumor
